Interest in the conservation and monitoring of biological diversity has increased dramatically in the past 20 years. Nonetheless, species inventories and lists, arguably one of the most essential tools for any practical decision about species conservation (Lewinsohn & Prado 2002) , are still lacking for most groups, including butterflies (Brown & Freitas 1999) .
The Brazilian Atlantic Forest is a heterogeneous and endangered biome (Brown & Freitas 2000b) , and according to Morellato & Haddad (2000) and Tabarelli et al. (2005) less than 10% of it remains. In the past ten years, a number of butterfly inventories in the Atlantic Forest have been published (see Santos et al. 2008 for a recent review on this topic), but much more information is needed for a better understanding of the general patterns of butterfly distribution in this biome.
There are about 3,300 species of butterflies in Brazil (Brown 1996; Brown & Freitas 1999; Lewinsohn et al. 2005) , and more than 2,100 species can be found in the Atlantic Forest (Brown 1992) . In the state of São Paulo, where these insects have been reasonably well sampled (Brown 1992; Brown & Freitas 1999 , 2000b , about 1,600 species can be found. But even in São Paulo there are still a variety of habitats, such as the wet forests in the coastal region, that lack adequate information on butterfly richness and faunistic composition (Brown & Freitas 1999) .
Butterflies have been considered one of the most appropriate taxonomic groups for assessment of environmental disturbances in many parts of the world (Brown 1991; Freitas et al. 2006; Uehara-Prado et al. 2007 and references therein) . They are excellent indicators in conservation planning (see Caldas & Robbins 2003 for examples) and are seen as valuable biodiversity indicators (McGeoch 1998) . They are also an effective "umbrella group" for habitat and diversity conservation (New 1997) . However, a first and critical step for using these organisms as indicators is to obtain local and regional lists of species.
In the present study we provide a list of the butterfly species found in the "Baixada Santista" region. Our objective is Revista Brasileira de Entomologia 55(1): 55-68, março 2011 not only to improve the knowledge of these insects in the coastal area of the state of São Paulo, but also to offer a tool for conservation and biodiversity decision-making.
For the purpose of this study, the Baixada Santista region includes the municipalities of Bertioga, Cubatão, Guarujá, Mongaguá, Praia Grande, Santos and São Vicente ( Fig. 1 , but see Kronka et al. 2005 for a definition based on hydrological resources). That entire region has been systematically explored since 1530, when the Portuguese colonizers arrived in Brazil, but the indigenous inhabitants probably used its natural resources extensively even before them (Petrone 1965) .
The Baixada Santista is characterized by coastal plains, being delimited to the north by a continuous SW-NE mountain range with elevations varying from 800 m to 1,200 m (Serra do Mar), and to the south by the Atlantic Ocean. The regional climate is warm and wet, without a marked dry season (Santos 1965; SIGRH 2005; DAEE 2009 ). The average annual rainfall is about 2,500mm, but towards the mountains it can reach values as high as 3,000-4,000 mm in some of the valleys and montane slopes. The average annual temperature is 22°C, with a maximum of 40°C and a minimum of 4°C. Frosts have never been recorded in the region (Santos 1965) .
According to Veloso et al. (1991) , at least five primary distinct formations or physiognomies can be found in the region: sub-montane dense rain forest (mountain slopes from 50m to 500m); lowlands rain forest (clay soils, from 5m to 50m); sandy scrub forests ("restingas") and dunes (sandy soils, from sea level to 10m); mangroves and salt marshes (all estuarine systems); and vegetation growing on rocky shores in the seashore. Besides these formations, the region is extensively covered by many anthropic systems with various levels of disturbance and regeneration.
MATERIAL AND METHODS
Species records were obtained through field collections conducted by RBF (1968 ) and AVLF (1988 A total of 48 sites throughout the entire Baixada Santista were sampled from 1968 to 2009, and they included all physiognomies described above ( Fig. 1 ) that extended from 0 to 500 m above sea level. We had at least one sampling day in each one of these sites, with some sites being more intensively sampled than others. Well sampled sites (a total of 35 with more than five days of sampling) are shown in Fig. 1 , and further details on each of these sites are provided on Table I . Among those, the most sampled sites are in the area of Xixová-Japui State Park (sites 7-10 in Fig. 1 ), the area of the Rio Quilombo Valley (sites 21-22), the Voturuá Municipal Park (site 14), and the "Poço das Antas" area (sites 2-4), each one with more than 500 hours of sampling (details of the first three regions can be found in Freitas 1993 and Ramos & Freitas 1999 .
Sampling protocols followed Brown (1972) , Brown & Freitas (1999) , and Freitas et al. (2003) , with emphasis on diurnal collections made with nets, although butterfly traps were also used several times for sampling fruit feeding species.
The taxonomy follows mostly Lamas (2004) , but also Willmott (2003) for the genus Adelpha, Mielke (2005) for Hesperioidea, Wahlberg et al. (2009) for the higher taxonomic categories for Nymphalidae, Duarte & Robbins (2010) for some hairstreaks (Lycaenidae, Theclinae, Eumaeini), and Hall (2005) for some metalmarks (Riodinidae). Table I ). Black areas indicate altitudes above 1000m in A, and above 500m in B. Source: modified from IBGE 2009.
A B

RESULTS AND DISCUSSION
A total of 538 butterfly species were recorded in the Baixada Santista region (Appendix I) representing about 16% of the Brazilian butterfly fauna, and 34% of the known butterfly fauna for the state of São Paulo (Brown & Freitas 1999 ). These numbers are in accordance with the expected richness of the region (according to Brown & Freitas 2000b ), and considering the large sampling effort, this list can be considered relatively complete (but see also the next sections). From the total of 538 species, 340 (63%) are Papilionoidea and 198 (37%) are Hesperioidea. The best represented family in the study area is Hesperiidae, with 198 species, followed by Nymphalidae with 179 species (Appendix I). These two families are the richest in all Neotropical sites surveyed to date, followed by Lycaenidae, Riodinidae, Pieridae and Papilionidae, the latter two with much lower richness (see general site lists compiled in Brown & Freitas 1999 , 2000b Brown 2005) . This total of 538 species is appreciably higher than the number of species found in some of the lists from similar biomes farther south, such as Blumenau (376 species) in Santa Catarina, and Maquiné (292 species) in Rio Grande do Sul (Iserhard & Romanowski 2004; OHHM and AVLF, unpublished data) . Some sites with richness similar to Baixada Santista can be found in the southern sector of the Atlantic Forest in Paraná and Santa Catarina states, such as Joinville with about 757 species already recorded, Jaraguá do Sul with about 540 species, and Curitiba with 528 species (Mielke 1996; Carlos G. C. Mielke, OHHM and AVLF, unpublished data) . However, the number of species recorded at Baixada Santista is well below the number recorded in more tropical areas in Rio de Janeiro and Espírito Santo states, where some sites can have over 800 species (Brown & Freitas 2000a, b; Brown 2005) . The species richness seems to be higher also in some well sampled sites in the seasonal semideciduous forests in the interior, such as the Mata da Santa Genebra (702 species) and Ribeirão Cachoeira (567 species) in São Paulo state, Yacutinga (572 species) and Iguazú (652 species) in Misiones (Northern Argentina), and also in complex mosaic landscapes of deep valleys and high mountains in localities across several southeastern states, such as the Serra do Japi in São Paulo (679 species), Poços de Caldas in Minas Gerais (577 species) and Itatiaia in Rio de Janeiro (914 species) (Zikán & Zikán 1968; Ebert 1969; Brown 1992; Brown & Freitas 2000b , 2002b Bustos 2008 Bustos , 2009 . It is important to note that none of the species collected in this study has been considered threatened of extinction in the Brazilian Red List (Machado et al. 2008) .
Species richness. The species richness of the family Nymphalidae at the Baixada Santista is considered very accurate; we expect to have very few additional records to the list. For example, the nymphalids Eunica eurota dolores (Prittwitz, 1871) (Biblidinae), Archeuptychia cluena (Drury, 1782) (Satyrinae), Cissia myncea (Cramer, 1780) (Satyrinae), and Scada karschina karschina (Herbst, 1792) (Danainae) occur in sites less than 20 km north and east of the study region in the same biome (in lowland and submontane rain forests; AVLF and RBF, pers. obs.), and could well be present in small populations in the mountain slopes north of Bertioga, including the Usina Itatinga and Fazenda Acaraú (see Fig. 1 ).
Based on museum collections and field experience of the authors, very few new records would also be expected in Pieridae and Papilionidae. The few additions might include the papilionids Protographium asius (Fabricius, 1781) and Mimoides lysithous (Hübner, 1821), both occurring north and south of Baixada Santista and also recorded in neighbor mountain sites. In the Pieridae, some migratory and widespread species could still be added to the list, including Anteos clorinde (Godart, [1824] ) and Phoebis neocypris (Hübner, [1823] ). Montane species could also appear in winter months together with the already recorded Catasticta bithys (Hübner, [1831] ) and Pereute antodyca (Boisduval, 1836) . These additional records might include Theochila maenacte itatiayae (Foetterle, 1902) (recorded feeding on flowers in Ubatuba, northern São Paulo, at sea level) and Hesperocharis erota (Lucas, 1852), two species commonly found in the mountains above 800m around the study region.
In the remaining three families, additions are expected to be greater. The Lycaenidae may grow up to more than 70 species, and the Riodinidae to near 60 species (see Brown & Freitas 2000b and data in the present work). Examples of species of Riodinidae recorded less than 50 km north and east of the study area includes Emesis ocypore zelotes Hewitson, 1872 , E. neemias Hewitson, 1872 , E. elegia Stichel, 1929 , Isapis agyrtus abydus Stichel 1929 , Aricoris constantius (Fabricius, 1793 , Panaropsis inaria (Westwood, 1851), Calospila apotheta (H. W. Bates, 1868) and Stalachtis phlegia susanna (Fabricius, 1787) . In the Hesperiidae the increase may also be significant, especially due to the low sampling of the fast flying Pyrrhopyginae for the region, and up to 10 species could be added to the list.
Several studies propose that the local number of species can be predicted based on surrogates of total butterfly richness (Beccaloni & Gaston 1995; Brown & Freitas 2000b) . In that sense, the predicted richness for the Baixada Santista region based on the Ithomiini (4.3-4.6% of total fauna) and Nymphalidae (25-29% of total fauna) as surrogates would be between 558 and 660 species, a figure above the observed total of 538 species. If the above predictions of probable additions to each family are confirmed, the list of butterflies for the Baixada Santista would reach approximately 570 species, a number near that predicted based on Ithomiini richness only. However, if we are to make a prediction based on surrogates, and use the Nymphalidae as the best surrogate assuming that this is a well sampled group, and that an entire family is a better surrogate than a tribe, then it would be fair to assert that we have collected only 81.7% of the total butterfly fauna of the Baixada Santista. Therefore, even if our list is considered enough to provide a clear picture of the faunistic composition in the study region, several new records may be expected to be added to the list in all six families (in different proportions) with further field work in some of the less surveyed sites.
Taxonomic composition. In the present study, the diversity of larger butterfly groups follow the pattern reported in the total list of Brazilian butterflies, where Hesperiidae is the richest family, followed by Nymphalidae (Brown & Freitas 1999 and Table II ). This pattern was also reported in other relatively complete inventories in the Neotropics, showing Hesperiidae as the best represented butterfly group in any well surveyed locality, followed by the Nymphalidae (Brown & Freitas 2000b) . However, in short term studies with low sampling effort there has been a clear numerical dominance of Nymphalidae (Motta 2002; Iserhard & Romanowski 2004; Duarte & Almeida 2006; Marchiori & Romanowski 2006) , likely due to the fact that they are easily captured and identified in the field. The Hesperiidae, Lycaenidae and Riodinidae, all including many small and inconspicuous species, require more effort to be adequately sampled. Because species of these three groups are difficult to identify, they are also usu-ally undersampled, or not even considered in some studies (e.g. Almeida et al. 1986; Paz et al. 2008) . We believe that a higher numerical dominance of the Hesperiidae is expected in all complete or near-complete butterfly surveys.
Concerning the Lycaenidae and Riodinidae, the pattern of richness reported in the present list is not the same of that observed in the total Brazilian list, where the latter is richer than the former (Table II) . In a comparative analysis, Lycaenidae is richer than Riodinidae in most southern Atlantic Forest sites and in the montane forests, with the only remarkable exception being Joinville, in Santa Catarina state (Table II) . In fact, the richness of Riodinidae at a given site has been shown to be positively correlated with the mean temperature of the site (Brown 2005) . This may explain why this family is better represented in warmer forests of northern Atlantic Forest (Brown & Freitas 2000b and Table II) , and in several Amazonian sites (Brown & Freitas 1999 , 2002a Brown 2005) .
CONCLUSIONS
The butterfly fauna of the Baixada Santista region deserves attention (i.e. continuing studies and long-range conservation strategies) even if no threatened species have been recorded in the present study. The entire area shows a unique combination of different habitats and geography that includes deep valleys, expansive mangroves, high mountains and lowland plains, which provide conditions for the presence of a rich and diverse fauna combining elements from Zikán & Zikán (1968) ; 12 Brown (1992) ; 13 Ebert (1969) ; 14 Uehara-Prado et al. (2004) ; 15 Uehara-Prado, Brown & Freitas (unpublished) ; 16 Mielke (1996) ; 17 Brown & Freitas (2002b) ; 18 Mielke & Casagrande (1998) ; 19 Bustos (2008) ; 20 Bustos (2009); 21 Emery et al. (2006) ; 22 Mielke et al. (2008) ; 23 Motta (2002) ; 24 Duarte et al. (2010) ; 25 Monteiro et al. (2010). both the north and the south of Brazil. This combination can be found again farther south, in the Iguape-Cananéia region, near the border between the States of São Paulo and Paraná, but in that area the temperature drops near freezing levels several times during the winter months, a feature that could explain the absence of several of the tropical species observed in the Baixada Santista region, and that contributes to its uniqueness.
It is clear to us that, even with the large amount of information that exists for the Brazilian Atlantic Forest butterflies (see Freitas 2000a, b and Santos et al. 2008) there are relatively few well sampled sites to allow comparative studies. Concentrated efforts to generate other lists of species are needed to help understand the distribution patterns of butterfly richness along the various environmental gradients of this endangered Biome (see also Duarte et al. 2010; Monteiro et al. 2010) .
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